Docket No: 716875.6 
Application No: 10/613,949 
Patent 

IN THE CLAIMS: 

This listing of the claims replaces all previous versions of the claims in this application. 
Claims 1-52 (Canceled) 

53. (Currently amended) A system for assisting cardiac ventricular function, the system 
comprising: a hydraulic pumping assembly and a cardiac ventricular assist device (72) in fluid 
communication with each other tho card i ac vontricular aoo i ot dov i co , wherein the ventricular 
assist device comprises: 

a. a first annular magnet (54) comprising a formod of high ferromagnetic-constant 
material; 

b. a first sleeve (68) surrounding the first annular magnet (54) and defining a space in 
fluid communication with the blood flow output great vessel of a diseased ventricle of the 
patient using the device, such that the first annular magnet (54) is _bo i ng longitudinally 
and reciprocally slideable within the first sleeve in substantially fluid-tight relation thereto; 

c. a second annular magnet (44) comprising a formod of high ferromagnetic-constant 
material and sized and shaped for placement exterior of the first sleeve (68), the second 
annular magnet (44) being d i opoood coaxially i n re l at i on positioned coaxial to and in 
magnetic communication with the first annular magnet (54), so that the respective 
magnetic fluxes of the fist magnet and the second magnet affect each other, so that the 
first annular magnet and the second annular magnet are biased toward and tend to lock 
to one another, and to thereby move in the same direction as one another; 

d. a second sleeve (72) encasing the second annular magnet (44), the second annular 
magnet being longitudinally and reciprocally slideable between the first sleeve (68) and 
the second sleeve in substantially fluid-tight relation to the first sleeve and the second 
sleeve, and the second sleeve (72) defining an annular space (86) radially outwardly of 
the first sleeve (68) for longitudinal travel therein of the second annular magnet (44), the 
annular space (86) being in fluid communication with the a hydraulic pumping assembly 
pump for actuating the second annular magnet (44); and 

e. an one-way valve (70) connected to the first annular magnet (54) and disposed 
transversely in relation to the longitudinal axis of the first annular magnet (54), the one- 
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way valve being movable with the first magnet, such that the one-way valve is 
closed when moving in a forward direction away from tho or i g i n of tho va l vo annu l us 
whon tho dov i co i s i n norma l uoo poc i t i on, to thoroby causo b l ood of tho pat i ont to movo 
out of a d i soasod vontr i c l o and toward tho groat voodo I d assoc i ated w i th that d i soasod 
vontr i c l o as tho f i rst annu l ar magnot (5 4) movos i n a d i roct i on toward tho groat vosso l s 
of tho d i soasod vontr i c l o duo to magnot i c flux of tho second annu l ar magnot, tho ono 
way va l vo further bo i ng adapted to bo _and_open when moving in a reverse direction 
away from tho groat vosso l s of tho d i soasod vontr i c l o , to thereby permit one-way 
movement of blood of tho pat i ont to flow through the one-way valve into a space 
defined by the first sleeve (68) whon tho second annu l ar magnot movos away from tho 
groat vosso l s of tho d i soasod vontr i c l o ; 

and further wherein the hydraulic pumping assembly comprises: 

a. a hydraulic pump (42) comprising ka*m#: 

i. at least one electromagnetic coil (46, 48, 50) encapsulated so as to be 
fluid-tight, and defining a pumping chamber for retaining hydraulic fluid (52) 
therein, the pumping chamber having first and second opposed ends; 

ii. a first end cap (56) and a second end cap (57) connected at opposed first 
and second ends of the pumping chamber, respectively, the first end cap and 
the second end cap each having an aperture in fluid communication with a 
hydraulic fluid line ; and? 

NL a substantially solid high ferromagnetic-constant magnet (40) disposed 
longitudinally, slideably and reciprocally within the pumping chamber to act as 
a piston for driving hydraulic fluid within the pumping chamber in response to 
signals from a batter/controller assembly; 

b. a fluid line (59, 60) having^a first end and a second end, the first end of the fluid line 
being connected to and in fluid communication with an aperture in the first end cap and 
the second end of the fluid line being connected to and in fluid communication with an 
aperture in the second end cap, and the VAD being in fluid communication with the 
hydraulic pumping assembly at a point on the fluid line between the first end and the 
second end of the fluid line; 
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c. a check valve (84) operatively connected in the fluid line between the connection of 
the first end of the fluid line and the second end of the fluid line to the first and second 
end caps respectively, and the fluid line being in fluid communication with the VAD, after 
the point of connection of the check valve and before the connection of the second end 
of the fluid valve and the second end cap of the pump cylinder; and 

d. a battery/controller assembly (65) operatively connected to the check valve and to the 
at least one electromagnetic coil to provide electric power and control signals to the 

of tho pat i ont uo i ng tho oyotom, to thoroby roco i vo o l octron i c i nformat i on, i nc l ud i ng at 
l oaot port i ono of ECG o i gna l o, b l ood prooouro o i gna l o and/or b l ood vo l umo o i gna l s, from 
tho nat i ve hoart . 

54. (Currently amended) The system of claim 53, wherein the entire device (58, 74) is of 
sufficiently small size and weight for placement in normal operative position between the valve 
annulus and the great vessels of the diseased ventricle of a patient using the device, to assist or 
replace the function of at least a portion of the diseased native heart. 

55. (Currently amended) The system of claim 53, wherein the battery controller assembly and 
the hydraulic pump are of sufficiently small size and weight to be entirely contained within the 
abdominal cavity of ajbe patient using the system and the VAD is of sufficiently small size and 
weight to be entirely contained within the chest cavity of the patient using the system , and tho 
comp l oto cyotom, i nc l ud i ng a ll w i roo and hydraulic flu i d li noc, i c ont i ro l y conta i ned w i th i n tho 
body of tho pat i ont, co that thoro i o no part of tho oyotom extend i ng oxtor i or of tho ok i n of a 
pat i ont us i ng tho oyotom whon tho oyotom i o in norma l uoo poo i t i on i n tho pat i ont . 

56-59. (Cancelled) 

60. (Currently amended) A system for completely replacing cardiac ventricular function in a 
diseased native heart, the system comprising: 

a. a hydraulic pumping system; and 

b. a BI-VAD assembly having a L-VAD and a R-VAD, tho L VAD and tho R VAD hav i ng 



nat i ve hoart of a pat i ont uo i ng tho oyotom, tho L VAD bo i ng d i opoood to at l oaot part l y 
rop l aco tho d i ooaood l oft vontr i c l o of tho native hoart of tho pat i ont and tho R VAD bo i ng 
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tho nat i ve hoart of tho pat i ont, w i th tho inlot of tho R VAD bo i ng grafted to an art i f i c i a l 
heart va l ve and the out l et of tho R VAD bo i ng grafted i nto the pu l monary trunk of the 

wherein the L-VAD comprises: 

a. a first magnet having an open center and formed of high ferromagnetic-constant 
material; 

b. a first vessel surrounding the first magnet and defining a first space i n f l u i d 
commun i cat i on w i th tho aort i c arch of tho pat i ont uc i ng tho dov i co , the first magnet being 
movable within the first vessel in substantially fluid-tight relation thereto; 

c. a second magnet formed of high ferromagnetic-constant material and being in 
magnetic communication with the first magnet, so that the first magnet and the second 
magnet are biased toward and tend to lock to one another, to thereby move in the same 
direction as one another; 

d. a second vessel encasing the second magnet and defining a second space, the 
second magnet being movable within the second space in substantially fluid-tight 
relation to the second vessel, the second space dof i nod by tho cocond vocco l being in 
fluid communication with the a hydraulic pumping system for actuating the second 
magnet; and 

e. an one-way valve connected to the corresponding first magnet of the L-VAD , the one- 
way valve being movable with the first magnet of the L-VAD and closed when moving in 
a forward direction toward tho aort i c arch whon tho dov i co i c i n norma l uco poc i t i on i n a 
pat i ont uc i ng tho dov i co, to thoroby cauoo b l ood of tho pat i ont to puoh through tho aort i c 
arch ac tho f i rct magnot movoo toward tho aortic arch of tho pat i ont whon tho cocond 
magnet i c actuated to movo toward tho aort i c arch, tho ono way va l ve i n tho L VAD 
further bo i ng and open when moving in a reverse direction away from tho aort i c arch , to- 
thereby permit blood of tho pat i ont to flow in only one direction through the one-way 
valve of the L-VAD; and 

wherein the R-VAD comprises: 
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a. a first magnet having an open center and formed of high ferromagnetic-constant 
material; 

b. a first vessel surrounding the first magnet and defining a first space i n f l u i d 

dov i co , the first magnet being movable within the first vessel in substantially fluid-tight 
relation thereto; 

c. a second magnet formed of high ferromagnetic-constant material and being in 
magnetic communication with the first magnet, so that the respective magnetic fluxes of 
the first magnet and the second magnet affect each other, so that the first magnet and 
the second magnet are biased toward and tend to lock to one another, to thereby move 
in the same direction as one another; 

d. a second vessel encasing the second magnet and defining a second space, the 
second magnet being movable within the space in substantially fluid-tight relation to the 
second vessel, the space defined by the second vessel being in fluid communication 
with the a hydraulic pumping system p&mp for actuating the second magnet; and 

e. an one-way valve being movable with the first magnet of the R-VAD and closed when 
moving in a forward direction and toward tho b i furcat i on of tho pu l monary artor i os whon 
tho R VAD i o i n norma l uoo poo i t i on i n a pat i ont uo i ng tho aooomb l y, to thoroby cauoo 
b l ood of tho pat i ont to puoh through tho b i furcat i on of tho pu l monary artor i oo ao tho f i rst 
magnot of tho R VAD movoo toward ouch bifu i rcat i on whon tho oocond magnot of tho R 
VAD i o actuated to movo toward tho b i furcat i on, tho ono way va l vo of tho R VAD further 
bo i ng open when moving in a reverse direction away from tho b i furcat i on of tho 
pu l monary artor i oo , to thereby permit blood of tho pat i ont to flow in only one direction 
through the one-way valve of the R-VAD; 

wherein the at least one hydraulic pumping assembly comprises: 

a. a hydraulic pump having: 

an encapsulated pumping chamber for retaining hydraulic fluid therein, the 
pumping chamber having opposed first and second ends; 

at least one electromagnetic coil surrounding the pumping chamber; and 
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a substantially solid high ferromagnetic-constant magnet disposed longitudinally, 
slideably and reciprocally within the pumping chamber to act as a piston for 
driving hydraulic fluid within the pumping chamber in response to signals from a 
battery/controller assembly; 

b. a fluid line having a first end and a second end, the first end of the fluid line being 
connected to and in fluid communication with an the first end of the pumping chamber 
and the second end of the fluid line being connected to and in fluid communication with 
the second end of the pumping chamber, the L-VAD and the R-VAD being in fluid 
communication with the fluid line at a point on the fluid line after the point of connection 
of the check valve and before the connection of the second end of the fluid line and the 
second end pump chamber; and 

c. a battery/controller assembly operatively connected to the check valve and to the at 
least one electromagnetic coil to provide electric power and control signals to the pump T 
tho battery contro ll er aooomb l y i n o l octr i ca l commun i cat i on w i th tho nat i ve hoart of tho 
pat i ont uo i ng tho oyotom, to thoroby rooo i vo o i gna l o oorroopond i ng to phyo i o l og i oa l 
paramotoro from tho nat i ve hoart . 

61 . (Cancelled) 
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